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(54) NONCONTACT IC CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily suppress the heat 
generation of an 10 due to excessive electric power by 
connecting an antenna coil to a shunt regulator through 
a rectifying and smoothing circuit and setting the DC 
resistance value of the antenna coil much larger than 
the minimum DO resistance value of the shunt regulator. 
SOLUTION: The AC power received by the antenna coil 
1 is converted into DC power through the rectifying and 
smoothing circuit 3 in an 10 2 and regulated to a specific 
voltage by a series regulator 4 which steps down the 
voltage to a voltage high enough to drive a logic circuit 
5, so that the voltage is supplied to the logic circuit 5. 
Here, the DC resistance value of the antenna coil 1 is 
set larger than the minimum DO resistance value of the 
shunt regulator 6 and then the current flowing to the 
shunt regulator iS is decreased to consume part of 
excessive power by the antenna coil V. Consequently, 
the power consumption of the shunt regulator 6 in the 
10 2 is reduced to suppress the heat generation of the 
10 2. 
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[Claim(s)] 

[Claim l] They are antenna coil, a rectification smoothing circuit, and the noncontact IC 
card that a shunt regulator is provided, and the above-mentioned antenna coil is 
connected to the above-mentioned shunt regulator through the above-mentioned 
rectification smoothing circuit, and is characterized by the magnitude of the direct 
current resistance of the above-mentioned antenna coil being large compared with the 
magnitude of the above-mentioned shunt regulator's minimum 
direct-current-resistance value. 

[Claim 2] The above-mentioned shunt regulator and the above-mentioned rectification 
smoothing circuit are a noncontact IC card according to claim 1 characterized by being 
formed in the same semi-conductor substrate. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to exoergic control of IC chip by the fault 

power electrical transmission which a noncontact IC card receives. 

[0002] 

[Description of the Prior Art] In order to tell the power received fi-om reader writer 
equipment in a non-contact IC card system at the maximum to IC through antenna coil, 
the resistance component of antenna coil was made as small as possible, and power was 
supplied to IC. 
[0003] 

[Problem(s) to be Solved by the Invention] It is already the problem of time amount that 
the amount of supply of the power needed in order to operate IC chip is falling by 
advance of a technique, and serves as several mW order. By the fall of power required 
for actuation of IC, the electric power supply from reader writer equipment becomes 
superfluous, and brings about generation of heat of IC. The problem of bringing about 
deformation of a card base material for malfiinction of this IC, breakage, and local 
generation of heat produces the generation of heat. Since the heat which also produces 
the miniaturization of IC in IC concentrates and it is hard coming to radiate heat, it is 
the cause of accelerating a problem. 

[0004] The approach of controlling generation of heat of IC by fault transfer of power is 
indicated by JP, 10-240889, A and JP, 10-240890,A. It is the approach of making 
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superfluous power consuming with resistance or a positive thermistor by the time 
power is supplied to IC from an antenna. However, with the above-mentioned 
conventional technique, a superfluous electric power supply means is not incorporable 
in IC. In order not to produce generation of heat into IC It will be necessary to form the. 
resistance which makes heat consume, or an innate nature thermistor with another 
chip., The sake, All loading components other than the antenna of an IC card are not 
made into one chip, but troubles, like the defect incidence rate from the numerousness 
of nodes and the cost on mounting start arise. 

[0005] Moreover, in order to avoid generation of heat of IC, the approach the approach of 
supplying necessary minimum power to an IC card from a reader writer supplies the 
stable power to JP,7-271940,Ais indicated by JP,7-271941,A. However, there is a trouble 
that equipment becomes complicated *- the point that the detector of whether there is 
any enough electric power supply in an IC card must be added, and the signal besides 
an original IC card and the signal transmission between reader writers must be 
processed. 

[0006] The technical problem of this invention is to control easily generation of heat of 

IC by the described above-mentioned superfluous power. 

[0007] 

[Means for Solving the Problem] In order to make superfluous power consume with 
antenna coil, IC is made to possess a shunt regulator and the magnitude of the direct 
current resistance of antenna coil is greatly set up from a shunt regulator's minimum 
direct-current-resistance value. When a shunt regulator's resistance takes a value with 
a certain electrical-potential-difference value near infinity which raises the 
electrical-potential-difiference value and the above-mentioned 

electrical-potential-difference value is exceeded, it has the almost fixed minimum value. 
In this invention, a shunt regulator's minimum direct-current-resistance value puts the 
thing of the above-mentioned minimum value. It is the purport except an inductive and 
capacitive component which is clearly written to be a direct current. 
[0008] In order to tell the power which antenna coil receives conventionally to 
Maximum IC, resistance of the antenna coil of a noncontact IC card with the demand of 
low resistance is conversely made high by the invention in this application, and a part of 
superfluous power to IC leading to generation of heat is made to consume with antenna 
coil. 
[0009] 

[Embodiment of the Invention] Drawing 2 is the block diagram of the example of the 
invention in this apphcation which omitted the communication circuit part of a 
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noncontact IC card. In drawing 2 , the alternating current power which antenna coil 1 
received is changed into direct current power through the rectification smoothing circuit 
3 in IC2, is made into an electrical potential difference predetermined by the series 
regulator 4 whose pressure is lowered on an electrical potential difference required to 
drive a logical circuit 5 via the shunt regulator circuit 6 for pressing down generating of 
the electrical potential difference beyond the withstand voltage of the semi-conductor in 
IC2, and is supplied to a logical circuit 6. The shunt regulator circuit 6 operates so that 
superfluous power may be consumed as a current. Then, the magnitude of the current 
which flows in the shunt regulator circuit 6 is decreased, and a part of superfluous 
power is made to consume with antenna coil 1 by enlarging the 
direct-current-resistance value of antenna coil 1 compared with a shunt regulator's 
minimum direct-current-resistance value. The power consumed by the shunt regulator 
in IC2 decreases by this, and the effectiveness of suppressing generation of heat of IC2 
is acquired. Since the power consumption in a means to regulate the operating voltage 
of a logical circuit is held down, a logical circuit and a superfluous power control means 
can be made the same chip. If the technique of consuming superfluous power by the 
superfluous power control means is used, a logical circuit and a superfluous power 
control means cannot be formed on the same semi-conductor substrate, but in the 
regulator which is a superfluous control means like this invention, if the configuration 
which makes a part of superfluous power consume, and makes most consume with an 
antenna is taken, a logical circuit and a superfluous power control means can be formed 
on the same semi-conductor substrate. 

[0010] It is the configuration block Fig. of the noncontact IC card which it is changed 
[ noncontact IC card ] into direct current power through the rectification smoothing 
circuit 3 without a shunt regulator at drawing 1 , it constant- voltage -izes [ noncontact 
IC card ] by the series regulator 4, and is operating the logical circuit 5. However, if 
power is supplied to a logical circuit without a shunt regulator, even if it makes 
resistance of antenna coil 1 high like the example of drawing 2 , since there is little 
current change, the effectiveness of making an antenna carrying out the consumption 
burden of the superfluous power will become low. Therefore, it is necessary to give the 
electrical potential difference of a proof-pressure less or equal to a logical circuit 5 
through a shunt regulator in this invention. A series regulator is shown to 
"electronic-circuitry" 141st page drawing 8 of issue, and 14 by Morikita Shuppan on 
March 5, 1994, and can be constituted. 

[00 11] Drawing 3 also shows the example of this invention. In drawing 3 , the 
alternating current power which antenna coil 1 received is changed into direct current 
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power through the rectification smoothing circuit 3 in IC2, is made into an electrical 
potential difiference predetermined with DC-DC converter 7 whose pressure is lowered 
on an electrical potential difference required to drive a logical circuit 5 via the shunt 
regulator circuit 6 for pressing down generating of the electrical potential difiference 
beyond the withstand voltage of the semi-conductor in IC2, and is supplied to a logical 
circuit 6. The shunt regulator circuit 6 operates so that superfluous power may be 
consumed as a current. Concentrated generation of heat within IC by the power 
similarly received to the excess by enlarging direct current resistance of antenna coil 1 
compared with a shunt regulator's minimum direct*current-resistance value can be 
reduced. Since generation of heat by the excess current control means is suppressed like 
the following examples also in this example, the logical circuit except an antenna, a 
rectification smoothing circuit, and a shunt regulator are incorporable in the same IC 
chip. 

[0012] Drawing 4 is the block diagram having shown the example of this invention. In 
drawing 4 , the element with a hit indispensable to carry out this invention effectively is 
shown. The alternating current power which antenna coil 1 received is changed into 
direct current power through the rectification smoothing circuit 3 in IC2, and is 
supplied to a logical circuit 5 via the shunt regulator circuit 6 set as the electrical 
potential difiference required to drive a logical circuit 5. The shunt regulator circuit 6 
operates so that superfluous power may be consumed as a current. In order to supply a 
proof-pressure less or equal electrical potential difiference to a logical circuit by making 
high direct current resistance of antenna coil 1 compared with a shunt regulator's 
minimum direct-current-resistance value, the ratio of the energy consumed out of IC2 
among the energy which must be consumed within antenna coil and IC2 can be raised. 
[0013] Drawing 5 is the example of this invention and the circuit block diagram of 
contact and a non-contact compound IC card is shown. In non-contact association, the 
alternating current power which antenna coil 1 received is changed into direct current 
power through the rectification smoothing circuit 3 in IC2, and is supplied to the 
communications control circuit 8 and the information processing circuit 9 via the shunt 
regulator circuit 6 set as the electrical potential difference which drives the 
communications control circuit 8 and the information processing circuit 9. The signal 
transmission firom antenna coil 1 is sent to an information control circuit via a 
communications control circuit. Moreover, the signal fi-om the information control 
circuit 9 is sent to antenna coil 1 via this communications control circuit 8. The shunt 
regulator circuit 6 operates so that superfluous power may be consumed as a current. 
Then, the concentrated power consumption within IC2 is similarly reduced by enlarging 
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magnitude of direct current resistance for the direct current resistance of antenna coil 1 
compared with the shunt regulator minimum direct-current-resistance value. 
[0014] In contact association, a power source is supplied to the circuit in IC2 via a 
connector 10, and the communication link with this information processing circuit 9 and 
an external instrument is also performed through a connector 10. A superfluous current 
does not flow in IC2 by making supply voltage from a connector 10 lower than a shunt 
regulator's 6 programmed voltage. 

[0015] The shunt regulator who has stated above can consider using zener diode and the 
source of band gap form reference voltage as shown in drawing 6 as a voltage stabilizer 
and a voltage stabilizer which can be constituted with combination, such as resistance. 
Although it is necessary to construct by the MOS transistor what plays the same role as 
zener diode since it needs to be made from the invention in this application in IC, the 
configuration which constructs zener diode by the MOS transistor is already Governor 
Shu term, and is represented with this application with zener diode. It is not necessary 
to prepare a resistance component in the invention in this application. It is for 
resistance of antenna coil to play the role. The magnitude of a shunt regulator's 
direct-current-resistance value takes from the minimum value to infinity. This is for a 
current to increase to it with an electrical potential difference and proportionality 
rapidly, if a certatin electrical-potential-difference value (it will be the value of 
breakdown voltage if it says with zener diode) has a very small current, and hardly 
changes but passes over a certain electrical-potential-difference value, in case a thing 
called a voltage stabilizer makes the electrical potential difference larger than zero. 
When resistance takes a value with the electrical-potential-difference value near 
infinity currently followed and becomes larger than a certain 
electrical-potential-difference value, it has the almost fixed minimum value. In this 
invention, a shunt regulator's minimum direct current resistance value puts the thing 
of this minimum value. So to speak, it can be called the direct-current-resistance value 
at the time of shunt regulator actuation. 

[0016] In addition, magnitude of a resistance component R=rho*l/S It can express. In 
rho, the rate of specific resistance and 1 show the die length of resistance, and S shows 
the cross section. Then, in order to enlarge direct current resistance of antenna coil, 
there are means, such as making small the cross section of antenna coil which increases 
the die length of not only forming for the high material of specific resistance but 
antenna coil. What is necessary is just to lower copper content by mixing an impurity, 
when the coil is constituted from winding, such as copper, in order to change specific 
resistance. What is necessary is just to reduce a silver content, when the coil part is 
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similarly constituted from a silver paste. If the die length of antenna coil is increased, 
there is a fault of increasing occupancy area. It is thought that the cross section of 
antenna coil is sometimes made small by the approach suitable for realizing most as an 
approach of enlarging resistance since it is suitable also for the inclination of 
thin- shape 'izing of a card. 1500 micrometers of cross-sectional area of the antenna coil 
■with which in the case of current and a winding coil 0.05 micrometers and 0.002 
micrometers of cross- sectional area are 2, and the diameter was manufactured with 
etching or a silver paste are 2. Therefore, this invention can be constituted by making 
the cross section of a coil smaller than the present. **** -- technical *• how far -- a thin 
shape --"izing it can do there is also a side face depending on a manufacturing 
technology. If it is the magnitude of resistance, it is about several lOohms in lohm or 
less, etching, or a silver paste with a winding coil. Then, what is necessary is for this 
invention just to constitute resistance from a larger value than these numeric values. 
[0017] 

[Effect of the Invention] Generation of heat of IC circuit by the superfluous electric 
power supply to a noncontact IC card is pressed down, and malfiinction and breakage 
accident of IC by generation of heat can be prevented. 

[Brief Description of the Drawings] 

[Drawing l] It is the circuit block diagram of a noncontact IC card. 
[Drawing 2] It is the circuit block diagram of the example of this invention. 
[Drawing 3] It is the circuit block diagram of the example of this invention. 
[Drawing 4] It is the circuit block diagram of the example of this invention. 
[Drawing 5] It is the circuit block diagram of the example of this invention. 
[Drawing 6] It is a shunt regulator's example of a configuration. 
[Description of Notations] 

l: Antenna coil 2:IC 3: Rectification smoothing circuit 4- Series regulator 
5: Logical circuit 6- Shunt regulator 7: DC-DC converter 

8: Communications control circuit 9: Information processing circuit 10- Connector. 
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